For a long time I have wanted t o reexamine a classic situation of classical electrodynamics, that of highenergy charged particles radiating in a homogeneous magnetic field, from the modern quantum viewpoint that employs the machinery of propagation (Green's) functions. Since the electromagnetic and relativistic aspects of the problem are quite transparent, the comparison should be instructive in giving the more abstract quantum procedure a concrete interpretation in a particular instance. And, as an added bonus, the necessary ability to treat motion in magnetic fields that goes beyond the lowest orders in a perturbative expansion should be helpful in answering questions about very strong fields, to which recent astrophysical speculations have directed attention. This paper is devoted t o describing one such procedure, and applying it to rederive (for a s p i n 4 particle) the known classical radiation result.' Another method is indicated in a separate paper of Yildiz. A subsequent joint paper will contain the analogous spin-: calculation, and a discussion of the anomalous magnetic moment in strong fields.
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Annals New York Academy of Sciences respect to n2 vanish, in the null-field situation, at n2 + m 2 = 0. The stationary action principle, applied to the sum of Equations 1 and 2, yields the field solution that is conveyed symbolically by @ = Z K , (4) where -A-' = n2 + m2 + M is the inverse of the modified (to order a) propagation function.
The exact evaluation of M for an applied homogeneous electromagnetic field has two basic ingredients. The first is the exponential representation of the particle and photon propagation functions, together with their product:
In the latter we have used the parametrization s1 = s u , s2 =s(1 -u ) (8)
and introduced the "Hamiltonian"
The second one is the replacement of the k integration by an algebraic procedure associated with the vector f , that is complementary to k,,
Then, on using the four-dimensional transformation functions (primes to designate eigenvalues are omitted)
we have
I
The two devices transform M into M = -ie2 d s~d u e -~~~'~( ( 2 nk ) e -i S H ( 2 1 1 -k))+c.t.,
where the expectation value refers to the ( = 0 state. The "time" development described by H i s made explicit by introducing quan- 
The simplicity of the homogeneous field situation is the linearity of the equations of motion, which permits their exact s o l~t i o n .~ and
The solution of the equations of motion is used to rewrite the expectation value in Equation 13 as
+ ( e -i s H where the transposed form of A is A T = e-2ueqFs -1 $This procedure resembles that introduced in an earlier paper,3 but is here applied to the system of charged particle and photon. 
leads to (31)
A A T + A + A T = O (32)
The material for the main task, the evaluation of ( e -i S H ) , is now at hand. We
It is confirmed by noting, first, that and, then, that D -A is an antisymmetrical matrix.
construct a differential equation, which is so written that the last two factors approach unity as F + 0. The remainder, the structure of ( e -z s H ) for F = 0, is immediately evident from the second version of H in Equation 9 and the integral Equation 42.
We now have before us all the ingredients t o construct M as the double parametric integral of Equation 13. It is, however, not necessary to display M in detail in order t o make the principal application of this paper-the derivation of the classical radiation spectrum. Since the properties of the real charged particle are essentially characterized by f12 + m2 = 0, we only need M for this circumstance. And, since radiative decay is the question of interest, it is only the imaginary part of M that is required. There is, furthermore, a simplification associated with the concentration on classical radiation. To appreciate it, let us note that in the classical limit the k integral of e-lsH should be dominated by the point of stationary phase,
The value of k thus selected, k = u f l , is not that of a real photon, in general,
but becomes so if u is sufficiently small. In this circumstance, we can express the energy of the radiated photon, ko = o, relative to the energy of the particle,
which is evidently a classical restriction. With this identification, the u integral of Im M becomes a spectral integral for the radiation.
There is yet another simplification associated with the restriction to high particle energy, E >> m. 
3
The evaluation used here, II(eqF)2 n = -( e H E ) 2 , (55) assumes zero momentum parallel to the magnetic field, confining the motion to the plane perpendicular to the field. In the strict classical limit under consideration, we should also shows that the determinant reduces to unity in the classical high-energy limit, where both u and 2eHus are small quantities.
The terms of Equation 24 that have one or two additional factors of k clearly become relatively negligible in the classical limit (as one can verify). In the highenergy limit, we also have 
SUMMARY
The known classical radiation spectrum of a high-energy charged particle in a homogeneous magnetic field is rederived. The method applies, and illuminates, an exact (to order a) expression for the inverse propagation function of a spinless particle in a homogeneous field. An erratum list for paper I is appended.
APPENDIX
Paper I seems to have escaped proofreading, since it contains a number of rather obvious typographical errors. Among these are the following: 
